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H 


H 


(116) 


Rh 


3 


H 


CI 


CF 3 


H 


H 


CF3 


(117) 


Rh 


3 


H 


CI 


CF 3 


H 


H 


OCH3 


(118) 


Rh 


3 


H 


CI 


CF 3 


H 


H 


CH3 


(119) 


Pd 


2 


H 


CI 


CF 3 


H 


H 


H 


(120) 


Pd 


2 


H 


CI 


CF 3 


H 


H 


H 



[0 0 5 9] 



1 8 
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CIS 7] 



No. 


M 


n 


X, 


x 2 


X3 


X4 


Xs 


( 121 ) 


Ir 


3 


H 


F 


CF 3 


H 


H 


< 122 ) 


Ir 


3 


H 


F 


H 


F 


H 


( 123 ) 


Ir 


3 


H 


CF 3 


H 


CF 3 


H 


(124) 


Ir 


3 


H 


CF 3 


H 


F 


H 


( 125 ) 


Ir 


3 


H 


CF 3 


CF 3 


H 


H 


C 126 ) 


Ir 


3 


F 




H 


H 


H 


< 127 ) 


Ir 


3 


F 


H 


NO 2 


H 


H 


< 128) 


Ir 


3 


F 


H 


N0 2 


F 


H 


( 129 ) 


Ir 


3 


F 


H 


N0 2 


H 


H 


( 130) 


Ir 


3 


F 


H 


NO 2 


H 


H ■ 


( 131 ) 


Ir 


3 


F 


H 




H 


H 


( 132) 


Ir 


3 


F 


C2H5 


OCH 3 


H 


H 


( 133) 


!r 


4 


F 


H 


C3H7 


H 


H 


( 134) 


Ir 


3 


H 


C20H41 


H 


F 


H 


( 135) 


Ir 


3 


H 


H 


OCH 3 


F 


H 


< 136 ) 


Ir 


3 


H 


OCH3 


OCH 3 


F 


H 


( 137) 


Ir 


3 


H 


H 


OCH(CI-b) 2 


F 


H 


( 138) 


Ir 


3 


H 


H 


OC 5 H t1 


F 


H 


(139 ) 


Ir 


3 


H 


H 


OC16H33 


F 


H 


( 140) 


Ir 


3 


H 


H 


OCH 3 


F 


H 


( 141 ) 


Ir 


3 


H 


H 


OCKChb^ 


H 


F 


(142 ) 


Ir 


3 


H 


H 




H 


F 


( 143 > 


Ir 


3 


H 


H 


OCHCCh^ 


H 


F 


( 144 ) 


Ir 


3 


H 


H 


SCH 3 


H 


CH 3 


( 145 ) 


Ir 


3 


H 


OCH2CH=CH2 


H 


H 


CH 3 


( 148) 


Ir 


3 


H 


H 


OCH2C=CCH 3 


H 


H 


( 147) 


Ir 


3 


H 


H 


COCH 3 


H 


H 


( 148) 


Ir 


3 


H 


H 


COCHg 


H 


H 


(149) 


Ir 


3 


H 


H 


COCH 3 


H 


H 


( 150) 


Ir 


3 


CF 3 


H 


COCH 3 


H 


H 



[0 0 6 0] 
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No. 


M 


n 


Xi 


X 2 


X3 


Xa 


Xs 


051) 


Ir 


3 


F 


H 


COC9H19 


H 


H 


<152) 


Ir 


3 


H 


CF 3 


H 


F 


H 


(153) 


Ir 


3 


F 


H 


CF 3 


H 


H 


(154) 


Ir 


3 


H 


H 


CFg 


F 


H 


(155) 


Ir 


3 


H 


H 


CF 3 


F 


H 


(156) 


Ir 


3 


H 


C3F7 


H 


CF 3 


H 


(157) 


Ir 


3 


H 


H 


OCF 3 


H 


CF 3 


(158) 


Ir 


3 


H 


OCF3 


H 


H 


CH 3 


(159) 


Ir 


3 


■H 


CF 3 


H 


CF 3 


H 


(160) 


Ir 


3 


H 


H 


OCF3 


H 


F 


(161) 


Ir 


3 


H 


H 


OCF 3 


H 


H 


(162) 


Ir 


3 


H 


H . 


OCHaCgF? 


H 


H 


(163) 


Ir 


3 


H 


0(CH 2 )3C 2 F 5 


H 


H 


H 


(164) 


Ir 


3 


H 


H 


OCCHz^OCH^CgFg 


CI 


H 


(165) 


Ir 


3 


H 


H 


COOC 2 H> 


F 


H 


(166) 


Rh 


3 


H 


OCOCH3 


H 


H 


F 


(167) 


Rh 


3 


H 


H 


0(CH 2 )2C 3 F 7 


H 


CH 3 ' 


(168) 


Rh 


3 


H 


H 


H 


H 


H 


(169) 


Rh 


3 


H 


H 


H 


H 


H 


(170) 


Rh 


3 


H 


H 


H 


H 


H 


(171) 


Rh 


3 


H 


H 


SiCCHa^ 


H 


H 


(172) 


Rh 


3 


H 


H 




H 


H 


(173) 


Rh 


3 


H 


SiCCHg^gHn 


H 


F 


H 


(174) 


Rh 


3 


H 


H 


Si(C2Hs) 3 


F 


H 


(175) 


Rh 


3 


H 


H 


H 


F 


H 


(176) 


Pd 


2 


H 


C2H5 


OCH 3 


F, 


H 


(177) 


Pd 


2 


F 


H 


F 


F 


H 


(178) 


Pd 


2 


F 


H 


F 


F 


H 


(179) 


Pd' 


2 


F 


H 


Si(CHb>3 


H 


H 


(180) 


Pd 


2 


F 


Si(CH3>2C7Hi5 


OCH 3 


H 


H 



[0 0 6 1] 

(mmm i~io, 1 ) 

[0 0 6 2] 

m^mmtLx. mi cm iz^-rmmm^sm^m^-^mm^tz.. x^^m 

WL (38^16*1 5) ±IZ 10 0 nmffll TO (mmnm 1 4) *A*--y<>fL 

(Drnmrntmrnm^ 1 o~ 4 p a^m^^y^-^xmmnmiz^^M^mmv 



2 0 
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till (ft-JlUxkM 1 3 ) (40nm) :a-NPD 

mmm 2 mytm 12) oonm) : cbp: ±mmmt&® (±mmmt& 

ti!3 (ttmmmi 6) (3 0nm) :Alq3 
±mnmMl (15nm) :AlLi^ (Li^tll. 8li%) . 
2 (lOOnm) :A1 
[0 0 6 3] 

1 Toflff&R&stcA im^mmiz^xm^-^ML. nmm& : £ti j etuD&? 

0 — 2 10c d/m 2 t'^ofe 0 
[0 0 6 4] 

[0 0 6 5] 

) 3 zm^t=.* 

[0 0 6 6] 
[*9] ■ 



HS£#fjNo. 




mmw&ftm mm) 


1 


(4) 


7 5 0 


2 


(7) 


5 0 0 


3 


(1 7) 


9 0 0 


4 


(18) 


8 5 0 


5 


(2 1) 


8 5 0 


6 


(2 3) 


5 0 0 


7 


(32) 


6 0 0 


8 


(56) 


7 0 0 


9 


(6 7) 


4 0 0 


1 0 


(7 4) 


4 5 0 


vmm i 


I r (p p y) 3 


3 5 0 



[0 0 6 7] 
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[0 0 6 8] 

(Hifeflu ii~i3, jfci&w 2 ) 

^mmmvit, m^w&tvT. mi (c) K^^M#4»<z>3iry-s:fleja 

b£ 0 ij^Xmffi. 5) _tiC 100nm<£>ITO (Mil 4) 5: 

A^f-->^LT, ftm-t&WSmiMfi3 mm 2 lZte2>£olZLt=. a ^OITO 
S«±JC, J£*T<B^«JBi:««».«:l o" 4 Pa®l$ft>/t-rt-eiM(c 

(jfc-^SHztJS 1 3) (4 0 nm) : a -NPD 
mmM2 (»«I12) (3 0nm) : CB P : dT5£©Efltfb^» (MJ£ 7 M 
*%) 

ti!3 (MjS^ifitfeB&ihM 1 7 ) (10nm) BCP 
mmMA (1^116) (3 0nm) :Alq3 
±mnmmi (15nm) :AUi^ (LiMil. 811*%) 
Mill2 (lOOnm) : Al 
[0 0 6 9] 

m&wo&mmmkismiihT (d , 02) , (4 9) &mv^ 0 rti^ 

St3fc3tfStf (B:£$g :F4 5 0 0)f, BBttft^«KZ>«S 1 O" 4 mol/10h 

[0 0 7 0] 
[0 0 7 1 ] 

E L m^<D&m*. «§£*ffi4#tt & hi a - U y FA y # - Ktfc J¥ • »/h««fetf- 

4 14 0B«l, h;i/^l§^«tt, h^=T>tti^S R 1 tBM 



2 2 
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[0 0 7 2] 

JtlfcWC&S I r (ppy) g^5 10 nm©^*^? h JWDlttte. (383fc 

Ir (ppy) gJ:94 0~110nniiJ|SfiMl/T^Ii:^S. £ 
fc, x^;i/^-^^^^^{cggLT{i, Ir (p p y) 3 J:y*|gJ6« 

[0 0 7 3]' 

mm<Dmmt&mv>i5i$iT (p p y) 3 £v-gkmmitLT^z>z.}i-tft>-frz> 0 

[0 0 7 4] 

[iio] 



No. 


No. 






WW) 


(nm) 


St* EL 
(nm) 


(lm/W) 


(cd/A) 


(mA/cm 2 
at 12 V) 


tt*fc0»2 


Ir(ppy)3 


510 


510 


6.0 


19.0 


20 


150 


ii 


(1) 


522 


525 


4.0 


13.6 


170 


300 


12 


(32) 


487 


525 


0.4 


2.4 


130 


400 


13 


(49) 


537 


545 


2.1 


7.0 


25 


250 



[0 0 7 5] 
[0 0 7 6] 

(mmw i4) 
m^itsm (i) (o&m 

1 L(D3 oP77^3C 2 -^D^Ebf U 2 0. Og (126. 4mmol 
e) , 3 -7;Wn7i^l//Kn>il 7. 7g (126. 4mmole) , h 
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;i/x> 130ml, i^;-;i/65mi £ £Z$2M-mWl-t- h V V&7kmWi 1 3 

OmlfcAtU gi^T^fit'I^l^^?)f h^3f*- (h'j7x^;i/^ 
~? 4 y) ^7^"?A (0) 4. 60g (3. 9 8mmo 1 e) ZflQ?Lt=. 0 *:<D& 

feo &i/V$l tf)l>j] 5A?n7h (*§It$t: h;i/X>/gf^x^;i/ : 5/1 

) T*¥f$gu 2- (3-7;i/tn7i-ii/) try ^xz^li&MttS: 6. og ( 

Jtx^3 4. 6%) *mt=.» 

[0 0 7 7] 



[0 0 7 8] 

10 0ml ©4oP77Xn{:yjtn-Jb5 0 ml £A*l. Mtrt^U >^ 

13 0 — 14 on-? 2i$rajnsastfpLfc. irn-;i/£ lootit- 

J&#U 2- (3-7;i/tD7i^;i/) fc°US/>l. 04g (0. 6 0mmol 
e) , >fy^A (III) T-fe^-^/T-fe h*-hO. 50g (1. 0 2mmo 
le) £A*l, ^I^^TT' 1 0J$|BI3S«£SifPLfc o SlS^&^ffl* T-^SP It 
lN-Si3 0 0mllcaAL, %JS& £&tlfc • U 1 0 0 TCT? 5 HSrlSTCSffi 

TfflMKU (III) h'JX [2- (3-7Wn7i3) brus; 

>] ©*H&*fr5fcO. 22g (JR*S3 1. 0%) *mt=. 0 
[0 0 7 9] 



Mb 8] 




2 4 
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[ft 9 3 



Ir(CH3COCHCOCH3) 3 




•F 



F 



[0 0 8 0] 

(mmm is) 

m^it^m (32) (Dism 

1 L(D 3 OP ~7=y7,zi\Z 2 - ^n^etfU 2 0. 8g (131. 6mmol 
e) , 3-hU7;i/tn^f;i/7i-;i!l?n>i2 5. 0g (131. 6mmo 
1 e ) , H;i/X> 130ml, OQ^y —)l 6 5ml <fc 2 M - jgt^- h'j7A 
?K?M 1 3 0 m 1 & AtU ii^TtStltf ^ f h 7 drX - (h'J7 

ai-;i/^^-7>f >) /N^i/^A (0) 4. 76g (4. 1 2 mm o 1 e ) ZfiUX 

Milt. H&*lfe«S^«[#&J/'J n V h hJV 

3iy : l/i) TfJfiMSU 2- (3-h'j7;i/tn^f;i/7x^;i/) 
tf U > <D« W-fe?R«t & 6. 0g (JRSJ82 1. i%) 
[0 0 8 1 ] 



[0 0 8 2] 

2 0 0 ml CD4oP77^3lcyjtD-;i/ 100ml &A*U ^USA^U > 

ifi/fc#e> i3o~i4 ott2nrttii^ufc 0 yuto-^& l 0 0°C£ 

T*®f#U 2- (3-h'j7Mn^f;i/7i-Jl/) fc?U£/*>2. 68g (12 
. 0 mm o 1 e ) , >f U (III) y-fe^l/Tiz h *- hi. 0 0 g (2 



Ut 1 0 ] 




2 5 
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. 04mmole) &A*U il^Tt 1 0H«I#bfe o BLfo$3*&m. 
tT'Wlt 1 N-Si6 0 0ml (CftAb, £fcj»£8tlfc • *KSfcU 1 0 0 °C 

"t? 5 WW^S.^M L>1t 0 i©tfcJRftS:^nnjJx;i/Atc^bT^»«S:a*L/, 

n^;i/A-^^y-;i/M-ir^T#^^L, >fys?*A (I I I) h'Jx [2- 
(3-h'j7;i/tn^f;i/7ir.;i/) try vy] ©tM*o. 62 g (jr*3 

5. 3%) 

[0 0 8 3] 
[ffc 11] 



Ir<CH3COCHCOCH3) 3 




F 3 C 

[0 0 8 4] 

(mmm 1 e > 

M^fbi^fe/ (4 9) 

i L®3oP77X3ic2-^iin-5-hu ^;i/^-n ^^;btf u 2 5. 

6 g (14 1. Ommo.l e) , 7x-^D>il 7. 2g (141. Omm 
ole), hfl/^y 1 4 0 m 1 , i^;-;i/7 0mlfej:t)!2M-^ithU'? 

1 4 0 m 1 &A*U mm%ffiTmUX*MWLtetft)Th^*X- (hU 
7il^7-f >) (0) 5. lOg (4. 41 mmo 1 e) 

SraSBEKHLfeo.JSffiSrS/U^^^^A^nTh (&lllittt : h;i/X>//\*-* 
5/1) U »P>tlfe^'J-Afi©|gIS:r^$tA7A^n7b ( 

mmwi: h;i/x>) T-«^bfe 0 $ £lC:n# J -;i/T« H H B bT 2 -7x^;i/- 
5 - b ij 7^t n ^ f y ^ >©i^ H H B l 3 . ig (iK§p4i. 6%) 



£iiiiE#2 001-3092035 



iff 2 0 0 1 — 2 5 5 5 3 7 

[0 0 8 5] 
lit 1 2 ] 




[0 0 8 6] 

2 0 0m 1 CD 4 oP75^3tC^'J -fen-;i/ lOOml SrAtl, ^^A^U > 

^L^A^ i30~i 4.oict'2iiriM»lto -fen-;i/& i o oci 

TfStffrU 2 -7x^;i/- 5 - h U 7J\/ytU*m/]ZV i?> 2. 6 8g (12. 
0 mmo 1 e ) , -f U ^>7A (III) T"fe^;VT-fe h*-M. OOg (2. 
0 4mmole) £A*l, liSllTT' 8 I$raX%ft$F L SlSWSr^a^T? 
^|IbTlN-j|i6 0 0mncaAU fcfcltttt SHSt • *ifeU ioort4 

^nvbt'iib, >f U^^A (ill) hUx (2-7x^-5 - h'j7;i/ 
^-n^^;i/tfu <Dm&B3iO. 43 g (JK$2 4. 5%) =M#&„ 

[0 0 8 7] 
. [ft 1 3 ] 



Ir(CH3COCHCOCH3) 3 




[0 0 8 8] 

immm 1 7 ) 

Matftl^ (12 2) CD-£j& 

1 0 0 m 1 (D 3 OP777xn5C 2 -^D^tfU 5?> 3 . 16g (19. 9mm 
o 1 e) , 2, 4 -i?7;Vtn7i^;i/^n>S|3. 16g (20. Ommol 
e) , h;H>15ml, i^;-;i/7. 5m 1 fcitf 2M-£fcH-^ N U tf.Mc 
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y) K<5W2* (0) 0. 72g (0. 6 2mmole) SMfe. 

1) T?5ff 2- (2, 4-^7Mn7i-;b) fcfU £?>©8E*t6$tfPt#ft3 
. 28g (lR*p8 6. 0%) 
[0 0 8 9] 



[0 0 9 0] 

10 0m l©4oP77X3(C^'JtD-;i/ 50ml &A*U M^rt^U >^ 



ffltffrU 2- (2, 4-J/'7Jl/t0 7i-;i/) tTUS7>0. 96g (5. 0 2m 
mole), >f V WJa (III) TiZ^l/TIr h*-hO. 5 0 g (1. 02 
mmo le) £A*W iH^SITt 1 OHflMiff S^&^M*^ 
£01/ T 1 N-j&®?3 0 Oml iC*£AU ftJSft&atft • zKSfcU 1 0 01Ct'5| 

iii) hux [2- (4, 6-^7ji/tD7i3) trus;>] ©jtfi»*o 

. 25g (1(2^3 2. 1%) £©ft^*(B h;i/X>fg?R©gMtCfctt.6 

*max&471n mfe'ofe, 
[0 0 9 1 ] 



[ft 1 4 ] 




U&v^Iq 1 3 0~ 1 4 



2 8 
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[ftl5] 



If(CH3COCHCOCH3)3 




F 



[0 0 9 2] 

Mmit&m (121) (D&m 

5 0 0mi©3oP77^n[:5 -zfut- 2 -y )\^ytruKy^j h y 

^ F 1 1 . 0g (45. 3mmole), SSgft-r- h 9 KD77>9 Oml & A 
*i> ii^ITSati^U^A^f h^3fx- (h'J7ii;i/^70) A 

(0) 2. 60 g (2. 2 5mmole) ^Difc. f(5f, 
T*C*?^LTrtiaS:2 0 — 2 l°ClC^oT, 2 -hfij^*;>^7*n$ K©0. 
5M-fh7t Kn77>M9 0 ml £#0 < *J«Tbfc. »T*F7&H-£S 

: 2 0/ 1). -CfllgL, 2- (4-7^tn-3-h'J7Mn^Wi-^ 
) bfU ^>CD^-fe^#J 1 . 8 O'g (JR*S16. 6%) &#fc 0 
[0 0 9 3] 
[ftl6] 




[0 0 9 4] 

10 0m l©4oP77^3i:yjtn-^ 5 0,m 1 &Aft, fisR/t^U > ^ 
L^&130~140 °CTr 2 B3rffiflnaMJI*F L U iz n £ 1 0 .0 °C * -£ 

StffrU 2- (4-7Mn-3-h'j7;i/tn^f;b7ii;b) try*;>i. 
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2 1 g (5. 0 2 mmo 1 e ) , 4 V V*7b> (III) TttfrT't. h 0 

. 50g (1. 0 2mmole) £A*K 0H«ifftfe o 
£JS4&&M*T?#I3IUT 1 N-^3 0 0ml IC&AU • TKffi 

al LT -f u (ill) hU^[2-(4 n - 5 - h u 7;b^-n^ 

fJ^ii^/) ifVi/yl <DM&&3Z0. 20g (JR*S2 1. 5%) Z 
(Dit^lfaCD h )\/^y^WL(D^LK^ Z>%&%7,'^>7 h)V(D Ima xli4 6 6 nm 



[0 0 9 6] 

ammm i 9) 

m^it&m (111) <D&f& 

5 0 Oml©3oP77Xn}C5 -^D^E- 2-#na'<>l/MJ 7;i/^*^-f 
Kl 1. 8 g (4 5. 5 mmo 1 e) , ^ifh5t Kn77>90ml SrAtV 

(0) 2. 60g (2. 25mmole) SrAU^fe 0 -£<Z)^, SlfB^CSKT 
T?!K#LTftifi& 1 3. 5~14°CtC^oT, 2 - tr U * ~fU ^ KO 0 

. 5M-fh7t KD75>M9 0ml < 'JITbfc. M7t2 0 

°Ctfi£T-3E§ram£FL£o jKJ5*$7«L ;5J£%£#7Mc&ALTS^x^;b£2itI 

: 10/1) T?fj|iSU 2- (4-^nn-5-hiJ7MD^f>7i- 



[0 0 9 5] 



Ut 1 7 ] 




3 0 
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;i/> \£v*?y<D$m&mft$!3. 70s (4x^3 1. 9%) zmt=. a 



[0 0 9 7] 



lit 1 8 ] 




-ZnBr F aC 




[0 0 9 8] 

10 0ml ©4oP77^3lC^iJtn-;i/ 5 0 m 1 £A*U iiAyy 

13 0-14 0tt2HWii#lfe o yjtn-;i/$: 1 0 CC^T* 
ifci^U 2- (4 DD - 3 - h y ^;i/^-n^^;i/^oi^i;i/) tfU^>l. 2 
9 g (5. 0 1 mmo 1 e) , >f U »7 A (III) T-fe^;i/Tir H^-hO. 
50g (1. 02mmole) &Atl, gi^^Tt 8 B#|f05S?5f£lf L M/S 
i?:il*tMLt 1N-Si3 0 0ml IC&AU tfcjMffciitlfc • TMftU 

i o o°c*?? 5 l^ijl^iifc, ^©^%£?nn*;bA£^it$t£L£^y 

-fUS^A (III) hUX[2 - (4-^Dn-3-hU7;i/tD^f;i;7i 
n;i/) t:°'J^>] (DH-fe^O. 2 5g (IR^2 5. 4%) £#£ 0 ZOit^Vo 
<D Y)\y^-y^WL<D^mziQ\^^^%y.^^ h;i/CDA.ma x&4 7 9 nm£o£ 0 
[0 0 9 9] 



[0 10 0] 

HM17©2, 4-V?)\;Jru~7^ — )bT$u>m<Dttto*)\z3, 



[ftl9] 
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*U7 ^—JVtinymtzM^&JskftlZMt&Wl 7 £|SI*&ttC LT P o 1 yme r 
Preprints, 2000, 41 (1), 770-771. KUBISStlTV* 

s>f'j*?i>A (i i i) hux[2-(4, 5-*;7Mn7i^) t;yi;> 

[0101] 
(mMM2 0, Jt««4) 
Wmit&yo (1 2 2) i:Jt«i!#5 3T?^Lfc^jaBBfi[fl:'&®AS:Mv^T^flSffiI 

•t o 



[0 10 2] 

[an] 



^Jfe^lN o . 


****** N o . 


m&m&m (■*«) 


2 0 


(12 2) 


6 3 0 
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